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#2001—027462 
XMLf-^©^5:Sit5^15:ASN. lfttifc* 

iafBf£(Z)35:^^lC^e><ke){C, fufaXML^-^fffiOXML^-^lC^gl 

& $ £ tc^SSf:^ 1 XM L -r- # ©^#-fb*S. 

[3f#2l 3 ] tafB£i3;5£iS« DTDTJfciJ, 

mmDTD<Dmmftm^z. r , j > r I j > r ?j > r *j r +j 

fffSB r , J s e q u e n c elT'i^U 
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BtflB r I J a--* choicelf^U 

BUfB r ? j vT ^ U/ - * sequenceMt^r-C-K TOPTIONA 

lj <Dm^t>a:xm^h. 

f&IB r * J tf^P-*^ sequence-o fSt'^l, 

f&fB f + j ^-^l^-^li, XtffflmZnfr sequence-o fMt'i 

mm^'^ly-^^M^^t.^lZ^ define d St'i3St§, 
1 * fcte 2 SB«0DXM L ^- # 

mmm^m^m^ tcdataj tvxmmm'ftmmoi^mmt.vxffi.^ 
t&fBM'[4^ trequiredj m'&<Dm&. mmmvtmmitmmxmML. 

SrffBMtt^ riMPLlEDj M'&<Z>m&, ifrfBMtt^^^^;!/ hffi 

31 U 

StffBXM L t-*- # 5: fffitf) XM L % tCfglt £ ^ y :/JC & V>T, 
B«rfBXML^-#CDIlSitC^2;;ft£M'f$£. — *{C^-C £ Slfgi h IT 

ti, *o fufBMtt©Mtt'fii^StffBT r 7 * JV b m t ~m?z> m&*\&<) 

m&m 3 mm(D xm l # ©^-shc^, 

[^^^5] fijfBASN. imMM*. (fit) fcii&iBASN. 1 J&^flllfcJC 

^-r^^^y ^cs^t, pe RMmzm^zm^m 1 ^^ib^oxml 
^ (M) fc^-rs^-r-^^^, 

f^fc^tl^XML^-* ASN. 1 ^^3^ tl^H^^I^^ ( 
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taSHASN. iK:&m-3t*. iff sh a s n . lmmm^c (M) me^asn. i 
[ft 8 ] mmjtmfcmit dtdv&v. 

mmDTDommiHWlz^ r, j , r | j , r?j , r*j r + j ^ 

ft/SBASN. lmMMJC (M) Jcfc^T,. 

fffSB r, j tf^U-*^ sequenceSt^U 

ilS M J t^U-^tt, choiceSTfliSU 

itifH r ? J ;f^U-#te, sequenceI^-9-F TOPTIONA 

tu|B r* j sequence-o f MT*3t3|U 

ffjfB r + j ^-/^U-^li, -9->f XtffflmZfttc sequence-o f §?T*^ 

trjfB;t^l/-##Mv^£fCte, define dSt'illtS, 
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m&Tg. 6 & tc it 7 SH«G>8F^t $tlfeXMLf-^ ©m^-fb^^o 

iafBMtt©MM», rcDATAj £ bTfafHM'f4ll^©^M^i: LT&v> 

«&fB«ft# trequiredj ttfSBMtegllt fcH^SiSi U 

irffBMffitf riMPLlEDj «tt0>»^, Sfctt, fuIE«ffi{c^:7tf;bhfl! 

BtflB^-SHb $ tlfc XM L 7 s - # fcfffitf) XM L f 5 - # JC^If £ X V ^ fC jfc V> 

[M10] iufBASN. l«5a«ISC«:liflBA-SN. 1 mmm*. (ffl) 
Mil] XMLf-^©ii^ltSS^i&ASN. lfflft 

t&ffi*5gS:, gfjfBASN. ljftSfc«A (32) &Ct£e>ASN. mMWX. (fit) 
ffffBASN. («) BSN. i«iiXi:^t5#Si:, 

E»S4xfcl&KS*«>ft#i:t{riaA SN. 



ffill#2 001-3058446 





#2001-027462 



tufaD td ©gitft^icte, r, j , r i j , r?j „■ r*j %t-\% r + j ^ 



tufa T, j yf/tis-z^ s e q u e n c eat'^b, 

ttfSB r | j tKl/-^t|i, choiceittiU 

IrffB r ?J s e q u e n c eM^^r-^- K TOPTIONA 

lj (Dm^^vmmv. 

Mta r * J Jt^U-ttit, sequence-o f MT^igb, 

Mia r + j ytKU-*it, Xtffflmzntc sequence-o fSt'i 



. Mm*'<l'-*tfm^£giZiZ, d e f i ne dit'iltS, 

[fMu] Mta^:^^5:fifi(Z)^:^g|{c^m-r-5^{cfevAT, 

frfiaM-soMMtt, rcDATAj tisZmummmm&^mmtLTm^ 

tutaM'fs^ trequiredj M'ffi©*-^. wsmm&mmzmmT'mmL. 
mmm'&tf timpliedj m'&om-s. wmmmz?-7*;ihm 



mi,. 



5 



ffiIiEf#2 001-3058446 



#2001—027462 



5] HafSASN. lttjfcHic («) SrttffBASN. lfilfi 

l 7 s - # oy^mt * t- a o 
^^p^h) ^ic^urr 

MfHASN. 1 ffffSA S N. 1 (M) iC^^ASN. 1 

o 
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mmDTD<DMm^mzit. r, j , r | j , r?j , r*j tf-iz r + j ^ 

MfHASN. (§?) fcfc^T, 

S«ia r , J tf-^l/-*^ s e q u e n c eitMU 

mm r I J ^-^b-^tt, choiceit'^U 

itfta r ?J ^"^U-^li, sequencei^-9-K TOPTIONA 
Lj 0)j|fi#-£jbiiT^3iU 
StfSB r* j tt v sequence-o fStglb, 

tufa r + j */>;u-*W:, iMX#fl»l83ftfe sequence-o flT'g 

&m*s<\s-*tfM^£%Kit. def inedlTWS, 
If^i 6££tei 7fa«©^#<t:$nfeXMLT r -^©m#'ft:i/X7 : -A 0 
i 9 ] l^^fa^:^^$:fffi^^c^^^c^■re#m^c^v^T, 

tagaMtt(Z)MMtt, rcDATAj t. Lrmmm^mm^mmt x^xm^ 

BrrfBM'ffitf TREQUIREDj Mtttf)*-^ liufaM'ffiMli£^T'«iU 
trflHMffi^ riMPLlEDj M'ft<Dm&. fufBM'ffilCT-*?*^ h# 

|fffa^^-ft$ tlfc XM L t-*- # Zi&CD XM L # iC^-T £^18 tC £ VNT, 

[ft*^20] grffBASN. l^^^^BufBASN. 1 (ffl) 
&C^-t£#M^C;f3^T, P E RMU&MVN^If^^l 6££tel 7fa«^??# 
ft £ tl £ XM L t 5 - * ©tt#-ffc ^ * T- 
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mm&it. BffiHASN. lmmm^c (M) ic^asn. mm^t* c^t) 
tffiHASN. mMmx. m) &asn. mmm^^-r^mmt. 

^tt^JlfcXMLT-*-*?:, A S N. 1 <EJ£«5:4:JEJM|S *l£SfitCD WW ( 
^3r*h) fctC^H'T €>atg^> 

saiHASN. immmj:*> h&ibasn. lmmmjc (M) ic^asn. i 
(#) tc^mt- zmmt. 
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MM* («) &ASN. l«^^tC^m^-^#tg^, WffiSJUCDrtatftJEEW'r 

i (M) ic^mi--s#|g^, flHHfcStlfcXMLf*-**:, A S N. lglfji: 
fcjEEra3*ifcMW>fc£ (^**h) fclc^B'T-SSMifc, ffffHASN. 1 
fufB A S N . 1 (§?) iC^c>ASN. 1 (fit) 

ItflHASN. lflMMf* («) frjfS^^atC^^XMLT-'- 

[0 0 0 1] 

*2&miZ, T-ZtoW.-ZitlS&Xf&Wt&ffilzmL. #ICXML (extensible 
markup language)-?- # ®^#^{Cfc^SflEil®^©fHl_h{Cjgffl It^&l^giC 

err*. 

[0 0 0 2] 

o xMLi«5gnrig^^^-g-MT^u, =L-ift>m^iz^cm^m&-t szit^T* 

Slfc. #H3glca&aie5*5Sl*S:Srfc-B:Sii:^BrtB"e&»J, HTML (hyp 
ertext markup language) fcjti* LT "5 s - ^Jl#**BJC^£lCfc*. ^(Dfctb 

TS&^SftT V^S. XMLtCO^Ttt, l"W3C. Extensible Markup Langu 

age (XML) 1.0, 1998. http://www.w3.org/TR/REC-xmlj tCfNffltffEi&S tit V> 
3- 
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[0 0 0 3] 

if* £T#:fc^T?SB&3ft<5fc«>, ^©^RtfttflllU XMLf-^M 
[0 0 0 4] 

, Huffman^, IMSft^ itl &^#-fbCD#^tCo 

V»Tl±, fcilxJi, THuffman, D.A. "A method for the construction of min 
i mum-redundancy codes" Proc. of the IRE September ,1952 J , TMark Nelson 
and Jean Loup Gailly "The Data Compression Book" , Second Edition. M&T 
Books 1996j , Tjacob Ziv and Abraham Lempel. "A universal algorithm f 
or sequential data compression" IEEE Transactions on Information Theory 
May, 1977j ic8£LV*. 
[0 0 0 5] 

flSLfeffiRMMStCH:, fcHfUX TD. Suciu and H. Liefke. XMill: an Efficie 
nt Compressor for XML Data, 1999. h t t p : //www. r e s e a r c 
h. a t t . co m/ s w/ tools/xmill/j {CfB<t<Z)XM ill, 
TXML Solutions Corp. XMLZip, 1999. http : //www. x m 1 s. c 
om/p roduct s/xml z i p/xml z i p. htmlj fCfBUSt© X 

lCfB«tf>XC o m pftif^fti, 
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[0 0 0 6] 

xMi i nt, xMLf-^*^nri:©a>f>^ (^*xh) mftzm 
l> 7-*c7s bm^t^y^^mz lz i i^E^mx-mm-r^a m*mz 

[0 0 0 7] 
[0 0 0 8] 

XCompH XML^-^OHjggP^Oe) t>, D T D (Document Type Def in 

ition)^e>-Sic^$ti-5§P^tt^ft;-&i s , -Sic&jfesfcv^as^Hc^ 

So T&fct>. JKT©#J<rejEE*i&fTe>. (1) *3£i:n>^>y 
(2) DTD^^>yi/a^>?^-h7h> (PDA) (3) £ 

/& $ tl P D A £ ffl V ^ T #3ltSP# £ f S h 9 > X ? a. - V £ £j£ f 

5. (4) ??^Ht KJC«jy«&4xfe«^€:*- h^h 

>S3S«WJC^i-S3iiJCJ:»Jffli;L, ■#Bi&flF-IHfc'*-*. (5) fcfetifc* 
£»#i:Ji*£i:©3>'T">y*:LZ 7 7^T*Mb, BEiRI 3 JlfeXM 

[0 0 0 9] 

jhiHXM l ^*ic4#-fb $ nfcmm^mv e> x c o m P i±«3tas#©-ais & 

[0 0 10] 
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_tfBtf)jiU, XC o mp liXML^f 0£ti#Si: btffi#fi5fCStl5. Vfr 
L, ;£?PJ!#CD^fCj:;ft&iXC o mp fC&V^%K XMLr-^^feS^© 

«5itS:LTv^«5»^^cJBEi^^l^5&**«»<3^issi:vos^iffl^*)S. -ffc*>^ mmi^ 

[0 0 1 1 ] 

r?j */<l/-4rtt, &SMW)^«fc#OIB*>L<W:l mm&'t&m&K.* 
r?j ;f<i/-*;tfffi3ll/fc»£\ r?j ^sttflRa^JMottJIR 

o at^K©8tt±, r ?J ;f<l/-*©«Hc r?j tf/<u-*fc£#^<o3&Br*- 
5^i:J:5. r?j */<i/-*#nM3itt'r m%W r?j >r 

^<d l-Dzmm-tzizito (log n) try h&s-e&s. r?j 

„ f01^«f§©}CO (log n) fcfy h&R-e* -en^ttS: 
^tSKlliO (nlog n) tfyh^Ht&S. 
[0 0 12] 
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o 

[0013] 
[0014] 

J: yjEM^P<Z>^XML^-# (XML£#) <Dn^it?3 

[0 0 15] 
[^ffi$:^^^fe«)©^^] 
J; U^XML^-#©J±M?»£M^££aMC, ^E^T'li, riTU-T. X 
.680 - Abstract Syntax Notation One (ASN.l): Specification of basic nota 
tion, 1997. ht tp: //www. itu. int/itudoc/ itu-t/rec/x/x500up/x680. html j (Cfg 

N. l j&MWJC (§2) ic^mi-^o ^Hbfen>^>^^M*ri:feSVN^*^ 

«)TXMi i i tmrncmm-rz. ^iifeti (Si) iasn. i« 
^«35c (M) ^c^e>ASN. lmmmx m) izmm-tz* asn. im 

MM* (W.) &ASN. 1^8!5££4xTV^^#>ffcMirJ£«V^ASN. 
WJCicmm~?Z>° ASN. 1 T'^^tlS^#^^M'JJC«, BER, DER, P 

vrmmtzn^mm m^c) ^sasn. l^^^m^^n:/^ 

^ (r*Xb) fcflfl^rU ^^^XMLt 1 -* PER 
{CoWTte, rnu-T. X.691-ASN.1 encoding rules: Specification of Packed 
Encoding Rules (PER), 1997. http://www.itu.int/itudoc/itu-t/rec/xZx500u 
p/x691.htmlj &Ci¥L<fB*£*lTV^ 0 
[0 0 16] 

^<D£?1&n j %it^m%:m^Z>Z.£^& y, XC o mpJCiti{£UTffi$§$«<Z> 
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Z>Z£IZ& LTliXC o mp tmW&Ztf. HfHftJCte4>&VMi* y 
[0 0 17] 

mm-r zz. n^mv&^j. $e>fe, mttrnz^^xmrnztizmmitnyv 
^-&izmmz^zt=.&<n7ay^2*£LTmM?zz£&-inmT*2bZo 

[0 0 18] 

jwt. *mn<DmmomM*mm*m^Tnm\zi&m-tz>. fcsu *mm& 

[0019] 

MZ£Z>Z.£tfX*gZ> 0 ?U if ^ Ait, /\- Kf-V CD-ROM, ftfBDt 

=gg £ li^SH'H^«^©tt^(7) =r > if ^ - # rT^#:{c fH^T £ -5 = 
[0 0 2 0] 

=gg (CPU) , £SB'H=gg (*>f : RAM) , ^^IgffilH'It^B (R 
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m (i/o) -mmizziyx=L-*i/x'r2*izffi*.ion2>/\- f^xtsi 

[0 0 2 1 ] 

(mm<Dmm 1 ) 

i. 

(1) XML^-^li, :£&T*^t#^2 4"l6,, £ XMLf-^f 

f-^tbt^©i pt Ki/xicfE$SU ^-ft&s^fcm-fHtt-sl^fc I P 

^l^UTDTD^MV^S^ dtUCPSfctlfcV*. MAtf, XML S c h e m 
a^RE L AX^if $:MVAS3i:^T*^So 

(2) xml mmt^** htzttfrbmrnzftz* ^<Dm<D*><D cm 

Sffi^iil^) ^©^-e^SStiSo Mill Mft^flLS^S: 
:£?£t>^JS-r£i&ll#&£o XMLf-^^Mlt, XPointe 

(3) r^^hH XMi 1 1 fc£©;#8n?EEif62*l&. 

r^<ke>^t&ii^#©Tic^^^<z)XML^-^<z)#^bfe<fctJ { m#-fl: 
#fr t> ti -5 r i: £ -r § „ 

[0 0 2 2] 

2. ^-SHt^Ufi 

2. i i/*7-2±m&z.^mv>mM 
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2-5, §^j6l2-6m6. 
[0 0 2 3] 

wj: m) matmmz-i^ dtd*p>asn. .ijimm** (an 

fc£tffl£iir) ** («) 5fefiR««2-3li, 8MK©*3t*S> A S N. 

. lftMMftg (#) S:£J*U «iS#A*ia«iB2-4tt, A S N. Hg»«A 

hhASN. l«»*A*^LT«F#fl;SnfeXMLf s -dr«:^ , r 

So 

[0 0 2 4] 
J6*T© fcfcU 

(*^y^2-l) J** (M) 4^iS2-l £#^TDTD£ASN. 1ft 

MLf-^!&^f*^h?:^itS. Xr<y^2-2{t X^y.^2-1 

Uf>y^2-3) (ffi) 4^812 - 3 &ffl^t^f»^2 - 2T'f^ 

. i'«n«t«* (#) &ASN. l^^^ic^m-r^o 

Uf>^2-5) EEMfSIIK 2 — 5 &Mv^tXr7^2 - 2 T*#gfi3*lfc-r=* 
Xh$rJE^|f5„ fcfc, ^f«yy2-51^f^2-3~^f^2-4i:i 

6) f^ig2- 6 $:fl§^t^r>y^2-4t'^$tlfeAS 
N. HK3&**i:*T-y^2 - 5T*£j£3*lfcJE*lB^* hfcflfH-U ff-^ffcX 
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[0 0 2 5] 

fcjis, asn. lmmm^c m) jasn. immmicK&m*r&tzi*. as 
n. i vMfe2tiT^2>w-%itmmiz$£? 0 &otzm>m\z.\t. ber^de 

[0 0 2 6] 

2. 2 XTy7 2 - 1 
Xtv72 - 1 T*ti, DTD?:ASN. l JtMMt£ (M) lc^m-f3o JS^TT* 

[0 0 2 7] 
2. 2. 1 (element content) 

mmZm%."?2>fcfo<DmW3'X*$>2> 0 ^Otfe'JXMLttt, r, j , r I j 

c<asn. immwicT'temt.isTmm-tZa fceu ^su-f'ii b e ri&et 

[0 0 2 8] 
2. 2. 1.1 r, j 

T, j ASN. lft^fllSC-etts e q u e n c eStS^tS 

<! ELEMENT a (b,c)> 

<! ELEMENT b (#PCDATA)> 

<! ELEMENT c (#PCDATA)> 

asn. im^m^c m) \z> 

A ::= SEQUENCE { 
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b B, 

c C } 
B ::= NULL 
C ::= NULL 

HtStl-Sfefe, B^CttnullSi:tS. 

[0 0 2 9] 
2.2.1.2 r | j # 

I" | j tf^U-^te, ASN. 1 itiit'tt choice it'^t 5„ M 
DTDi: LT, 
< ! ELEMENT a (b|c)> 
<! ELEMENT b (#PCDATA)> 
<! ELEMENT c(#PCDATA)> 
#^*.e>*lTV*S£g, ASN. lliSX (M) 
A ::= CHOICE { 
b B, 
c C } 
B ::= NULL 
C ::= NULL 

[0 0 3 0] 
2. 2. 1. 3 r?j ^-Kp-^ 

r? j ASN. 1 flMMUlfc-ett sequenceMi:^-^- 

K TOPTIONALJ (Dm&Gto'&H&m-t&o M^H DTDfcbt, 
<! ELEMENT a (b?)> 
<! ELEMENT b (#PCDATA)> 

#-£*.*>*4:3, ASN. (M) tt, 

A ::= SEQUENCE { 
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b B OPTIONAL } 
B ::= NULL 

[0 0 3 1 ] 
2. 2. 1. 4 r*j ^/^u-* 

r * j jf^u-Zte. ASN. 1 JS^#^-eii sequence-o flf* 
3K"t5. DTDilLT, 
< "ELEMENT a (b*)> 
<! ELEMENT b (#PCDATA)> 

ffttbtoztg. asn. lmmwj: m) &> . 

A ::= SEQUENCE OF B 
B ::= NULL 

[0 0 3 2], 
2. 2. 1. 5 r + j jf-s^is-z 

r+j */<i/-4rt±, asn. lmmmjcT'&vj x&fflmznr=. s e q u e 

nce-of^m fc£U if >f Xffl«tt#^tCl*i&»OfcV*fe«>, 

£ 0 DTDt it, 

<! ELEMENT a (b+)> 

<! ELEMENT b (#PCDATA)> 
#-£*.e>ftSfc£, ASN. lftfftfltX (M) tt, 

A ::= SEQUENCE SIZE (1 .. MAX) OF B 

B ::= NULL 

[0 0 3 3] 
2. 2. 1. 6 *s<V-&t£l, 

il^&S, -e©J:3fcMS£fcJ:, ASN. lifiOTdef inedSt^ 
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<! ELEMENT a (b)> 

<! ELEMENT b (#PCDATA)> 

&J*%.e>n2>£%. ASN. lifU (M) 

A ::= B 
B ::= NULL 

[0 0 3 4] 
2. 2. 2 iE&P^ (mixed content) 

m&mm*. *-t7-K ffPCDATAj i:log±©^5: Nj 
U-#T?j(g-£Lfc8L T*j ^-/Sii/-^ £ ji J§ L -5 „ ^T*, ASN 

. 1 Jfi^figlfc-eW: c hoi ceitse'quence-o fICDl*^fc*T'* 
J^-TSo flfittf, D T D i: L/T, 

<! ELEMENT a (#PCDATA | b) *> 
<! ELEMENT b (#PCDATA)> 

e>*l*il£, ASN. lftiiJ (3?) tt, 
A ::= SEQUENCE OF CHOICE { 
txt NULL, 



B :: NULL 

[0 0 3 5] 
2. 2. 3 £MHt (EMPTY) 
^M^li, ASN. liifjtttnul lMTMt^o DTD^ 

<! ELEMENT a EMPTY> 

A ::= NULL 



2 0 
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[0 0 3 6] 

2. 2. 4 # SMUI (ANY) 

ftMmmt. *-l7-K r # PCDATAj hDTDT'fi-B"$tlfe-r^T<Z)ll 
*i&3^e>«lrtStl*a«Ert#4:#«T?»*. lot fttgiOASN. lit 

[0 0 3 7] 

2. 3 Xf7^2-2 



<b>10</b> 
<O20</c> 
</a> 

SSIb^6 rioj SIlSc^P) T20j -e^M^ 



[0 0 3 8] 

[0 0 3 9] 

2. 4 Xf'y^2-3 

sn. litfj (M) {c^e>ASN. lttsWi* («) tc^mt-^o 

asn. lmmw* (§?) 



<b /> 



<c /> 



</a> 



2 1 
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A ::= SEQUENCE { 

b B, 

c C } 
B ::= NULL 
C ::= NULL 

<a> 

<b /> 
<c /> 
</a> 

&asn. lmmmjc m) icmmtzt* 

a A ::= { 
b NULL, 
c NULL } 

[0 0 4 0] 
2. 5 -X^rv-f Z - 4 

^2-3oasn. \w&mx (-fit) &asn. i^«^ic^m-t^o -e<z> 

<fc "5 &^K(BC & BER^DER, PER (ALIGNED/UNALIGNED 
) L^L&#e>, ffWI^tSl^^PER (UNAL 

IGNED) &fUffl-r&Z:£2>W£ UV^ BER, DER, PER (AL 

IGNED) £*UM LTt> £v^£te£?t&-£&£ 0 

[0 0 4 1 ] 
2 . 6 7^2-5 



2 2 
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[0 0 4 2] 

2. 7 7s 9- V ? 2 - 6 

o 

[0 0 4 3] 

3. &#-ffc#JlK 

3. 1 5/*^Afltf»fc3ME0>*!IEll 

-5, »JISf 3-6l:ttS„ 
[0 0 4 4] 

(M) 3-nt «fiBbfc«ic (M) Mifi2 - i tra«tc, 

DTD^ASN. lj&mmJ: (M) . JCgESt**. ^tSf 3 - 514, ^ffcSft 
i!3-2H ASN. lglii^ASN. 1 ft*** (3D lCt£e>ASN. 

immm^c m) tcaggi < rs. it«t^S3-3(t asn. 

4 tttSMHbStlfc^*:* h tXMLf-^ (M3R£i:*3i) 

XMLf-^£|t5. fl?Smg3-6l4, ffil§^3f* h &«?It5. 
[0 0 4 5] 

(*^y^3-l) DTD^ASN. (3!) JCgESH-*,, 

(X^>y^3-2) MXMLf-^OTf^X hi: ASN. 1 mmmX 



2 3 
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U^y:73-3) A S N . lMit Xf^3-1(DASN. 1 

m) {c^-^asn. lmmm*. («) ic^mrs. 

Uf>y^3-4) ^ff^3-3®ASN. lttliji: (i) 5:, Xfy^ 

Uf7^3 - 5) 7,<rvrf z - 2T*$-MLtz.j±m9-*x hzmm-rzo 

{7.7- V 6) Xf7^3-4©XMLf-^ (SHRi&fcflKi) 

[0 0 4 6] 

Ht5. 

J^T, DTD©^g|J3 j:t> ,j e<Z)DTDtC^e» XMLf-^0P E RSC 

[0 0 4 7] 
4. r, j *'<\s-2&'$ttm& 
ZLdTPte, r, j >f/<L/-#$:-g-frDTD£:, f^C^^XMLf-^ SrMtC 

< 'ELEMENT a (b,c)> 
<! ELEMENT b (#PCDATA)> 
<! ELEMENT c (#PCDATA)> 
A^^^tlTVNS^, iirffax^y :7 2 - 1 A SN. i$riMg£ ( 

A ::= SEQUENCE { 

b B, 

c C } 

B ::= NULL 

C ::= NULL 

£&Z> 0 lOi^^DTDlC^^^MtCXMLf-^ £ Lt, 
<a> 



2 4 
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<b>10</b> 
<O20</c> 
</a> 

<a> 

<b /> 
<c /> 
</a> 

£&£ 0 r©M^^t«Sax^y^ , 2 - 3T4i3n5ASN. litit (fit 
) tt, 

a A ::= { 
b NULL, 
c NULL } 

[0 0 4 8] 

PERT'lt sequence M©ffit±, MJW£ Lt-eODi^||*©i^f 0 
WSTfftF-^-ftStlS. LfrU m-ttb^cOilinul lt-SU, null 

00000000( 2 ) 

©<fce>(C^-g> 0 3©J:e){CLT, ASN. 1 «^*JSC*<^S *l* . fcfc, £<Z> 
i^lASN. 1 ^^©^«ffffa^^^^2 -4 T*fffctl<5„ Ttf 

£#^<z> - (2) " \t 2 ittscT'^srh fcavr. 

[0 0 4 9] 

(rittt roooooooo (2) j ) tfitrfB^yy 2 - 6T?0tea*i, fSF-Sffcx 

[0 0 5 0] 
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5. r | j I/- # 

i^T-tt r | j ^-g-tfDTDi:, -£*ucfie? XMLf-f 

£6 0 KTCDTD, 

<! ELEMENT a (b|c)> 

<! ELEMENT b (#PCDATA)> 

<! ELEMENT c(#PCDATA)> 
tf$-X.ibtlT\^Z>m&. Mm*9-v72 - 1 *l£ A SN. 1 tt**^ ( 

A ::= CHOICE { 

b B, 

c C } 
B ::= NULL 
C ::= NULL 

<a> 

<b>10</b> 
</a> 

mm) it. 

<a> 

<b /> 
</a> 

£&s„ ^ wis* -y^:? 2 - 3t4^3ti5ASN. imMMJc m 

) tt, 

a A ::= b:NULL 
[0 0 5 1] 
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&m${ZtlT^Z>t=.!b. >f>f^^tt01f*S. £tc, b (DUitn u 1 1 T*& 

oxxxxxxx (2) 

[0 0 5 2] 
6. r?j £^&*§i^ 

33T'ti, r?j ^-/^^-^ fc-g-frDTDi:, -£*UC#£e> XMLf-^ 
££ 0 KT©DTD, 

<! ELEMENT a (b?,c)> 
<! ELEMENT b (#PCDATA)> 
<! ELEMENT c (#PCDATA)> 

tf¥x.t>nx^z>mi!?, mm^^y^z - 1 x^^^ti-s a s n. ( 

A ::= SEQUENCE { 
idO SEQUENCE { 

b B OPTIONAL } , 

c C } 
B : : = NULL 
C ::= NULL 

IC^^jiDTDtC^eifWtWXMLf-^t IT, 
<a> 

<b>10</b> 
<O20</c> 
</a> 

mm.) \t. 
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<a> 

<b /> 
<c /> 
</a> 

£&z 0 z.ammfrbtfc&XTVfz-s-e&mzft&ASN. immw*. m 
) 

a A ::= { 
idO { 

b NULL } 
c NULL } 

[0 0 5 3] 

P E RT*», s e q u e n c eI®Ml»^< £ =fo 1 -D ("OPTION 
4t5i^lCl, #^L^Va^(C0 i:^«> 0 rrt'ttbfc'W^ toption 

ixxxxxxx (2) 

^^^h^^^^t^ffiii^^^hiiASN. iiK^5:©f^»frfsa "4. r 

[0 0 5 4] 

«T©DTD, 

<! ELEMENT a (b*)> 

<! ELEMENT b (#PCDATA)> 
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i^^TLhnx^^m^. «afe*^y:/2 - 1 -e^fftsti* a sn. immmjc ( 

A ::= SEQUENCE OF B 
B ::= NULL 

<a> 

<b>10</b> 
<b>20</b> 
</a> 

£M^*U£, B&fH^^^^2-2T'4Mt^4x^^ (XMLf-^Ii^i 
Wilt) 

<a> 

<b /> 
<b /> 
</a> 

£:&£ 0 3©S^^^ff?IH^^^^2-3-e^$ti^ASN. 1 mMWJC m 
) 

a A ::= { 
NULL, 
NULL } 

[0 0 5 5] 

PER-eii, s e q u e n c e - o f M©fBte, *f ffflMII©!^ 

ooooooio (2) 



2 9 
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[0 0 5 6] 

T©DTD, 

<! ELEMENT a (#PCDATA | b) *> 
<! ELEMENT b (#PCDATA)> 

#-£*.e>4xTv mU7s7-vzf2 - 1 A SN. 1 tfrftfltX ( 

32) 

A ::= SEQUENCE OF CHOICE { 
txt NULL, 
b NULL } 

r0J;^*DTDIC^e)^TOC!)XMLf-^t LT, 
<a> 

XXX 

<b>10</b> 
<b>20</b> 
</a> 

<a> 

<txt /> 
<b /> 
<b /> 
</a> 

[0 0 5 7] 
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N. lftMMft* (ft) tt, 
a A : := { 
txt:NULL, 
b:NULL, 
b : NULL }. 

[0 0 5 8] 

sequence-o f M&MH choice M©M£ P E R7?ff#fl;t5* 
00000011 (2) 

onxxxxx (2) 

<D£5lZt£& 0 Z.(D£o\ZLX, ASN. 1 S ft S. jEEffi 

f^h®4^J:t;E»f^xhi:ASN. l KSSHSCflDW'&ttlirfla "4. r 

[0 0 5 9] 

<DMM<?)MlC.mt>io"?, Ittf§:XMLf-^^e)MLT, XPo inter 
Lf-^$:SiS J:e>&C&£ 0 etTt'H f©J:i4|[»aoWtl/T, DTD 



3 1 
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< 

[0 0 6 0] 

9. i m&mi/XT&tmMMnmm 

Lf-^ill9-2, Mii9-3^f5 0 
[0 0 6 1] 

DTD^iit 9- 1 -moyDTD^m^omMiz^^x^mvfc 

DTD' iZ^m-t^o XMLf-^fiiS9-2it -j&tf) D T D iZ'ft z> XM 
Lf-^SDTD' tC^XML^-*' {CMI^S., 9 - 3 US 

[0 0 6 2] 

*Hi©fi©i(f«ia^H =g«9 - 1 CiSDTD^I^jct/ittg- 
2&C.J:3XML^-#C£Mltf)#*7^y:/£*'r£ = &*mWk%k, ^©fffil 
©4f -SHtMl £ 3 3 h <fc U ^ftXM Lr-^ £ *l £ 0 

[0 0 6 3] 
9. 2 DTD©Mi 

[0 0 6 4] 

X>f ^f-f It, DTD<Dt£T*l/fr#Bg£*lX.&VN 0 #£oT, - # • X> 

[0 0 6 5] 



3 2 
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[0 0 6 6] 
[0 0 6 7] 

QUIREDj "Z2b£f)\ r IMPL I EDj V2bZ>t)\ ^^^^Ml^ilS 
*lTV*S*\ -£*U* TFIXEDj T*&5frT% ll3iilC*J"t5##<Z>3 *l2f#3E 

[0 0 6 8] 

(1) Mtt«> MM (J£AT, MttHlil) T'^tS. H3Ri&tt, Mtt* 

3 iz'& e> z: t tc -r s . 

(2) M'KMtit-^T TCDATAj tlTlK JRffiSiUlC 

(3) M'l»fPt«> 8iM5g©^g3*i©$fcg»C#At-S. 

(4) TRE QUIREDj Mtttt, 8*t*?lt6. 

(5) riMPLiEDj ltd r?j **u-*tfmmi<tifcmmT*mm-t 

(6) ?7*;ihmtffem2ftT\,^z>mm*. r?j */*i/-*#aug3ftfeB- 

(7) TFIXEDj f7*;i/ h <B#itgS3 tlT V^«'|£l£, 
[0 0 6 9] 

<! ELEMENT a (b, c)> 

<!ATTLIST a w CDATA #REQUIRED 

x ID #IMPLIED 
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y CO | 1 | 2) "0" 

z CDATA #FIXED "abc" > 
•&&*.*>nt~£g. DTD' It. 

<! ELEMENT a (a,*, a_x?, a.y?, b, c) > 
<! ELEMENT a_w (#PCDATA)> 
<! ELEMENT a_x (#PCDATA)> 
<! ELEMENT a_y (#PCDATA)> 

[0 0 7 0] 

9. 3 xML^-z&^mmm 

lISODTDC^ejXMLf-^^lfHDTD' [Ct^XMLf- 
[0 0 7 1] 

m%.l*+ 9. 2 XMLf-^! H It, 

<a w= "xyz" y= "0" z= "abc" > 

<b>...</b> 

<c>...</c> 
</a> 

feftf^-TtlJi, XMLf-f tt, 
<a> 

<a_w>xyz</a_w> 
<b>...</b> 
<c>...</c> 
</a> 
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*>3Mxtv^v*„ £e>tc, zmmz r f ixedj 77*;ihmtffemznx\<^ 

[0 0 7 2] 
[0 0 7 3] 

DTDiigi9-4ttDTD^igi9 - 1 tmmx$>z> a ^itmm 9 - 

DTD' {C^^XMLf-^' ^e>DTDlCt£-5XML-T r -#lC^-t<£> 0 
[0 0 7 4] 

^HIfe<7)^®<D^S^^tt, ^»9 -4 lZ£Z>DTD<D^m&£Z$mW:3 - 
6{C<fc£XML^-#<£^©#;*^y y^^So HJfccT^Jffi 1 (Dm^it^M 
CDf^ Zn^^y^^mn-t^. iS9-4{Cj;SDTD(Z)Ittt9. 2 ^ |WF 
mX&V, gt9-6(Cj:eXMLr-^©IItt9. 3 CD^fc^C??? Z h 

^ £ fC X £ 2> CD T* & tl If , DTD £ -5 £>M & & V ^ 0 

&Mmizm&mt)H^frizftfrnfcmcfo&-tz>(Dx\ mmm&mfimtez 
m& * mm © ^ © ^ m % ^ ti t c -& t ^ n 2 n & z. t it %jm x$> s . 

[0 0 7 5] 

1 0. mm<D&M(D$h$k 

±mLt=.mm<Dj&mi. ztD&^itxmzm^tn*. xMLf-^^^a< 
ra^sr £#-g]-fg-e&£ 0 j2at, xc o m P £<Ditmiz&^x. xmrnomm 

[0 0 7 6] 

L&^t^o&X. *fSilXCompij:^t;T'S)5 0 LfrU XCompit 
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icte, mmiz r?j tf^u-z^ r*j ^-/^^-^ ( r + j *s<i>-# 

[0 0 7 7] 

10.1 r? j 

t -r * #itr &c {c n £ o 

[0 0 7 8] 
m?LlX. DTD : 

<! ELEMENT a (b?, c?)> 
<! ELEMENT b (#PCDATA)> 
<! ELEMENT c (#PCDATA)> 

iCt^XMLf-f : 
<a> 

<b>xxx</b> 
<c>yyy</c> 
</a> 

MLf-^tt, ##i&7?ttl 1 (2) JC*9F-JHfc3*lS. fc£U ff9#tf>£#), A 
"5 s y ?f - bf y h LTV^^, 
[0 0 7 9] 
— XCompt'tt, t-h7b>: 

SI S2 S3 S4 

51 - b/1 c/2 e /3 

52 - - c/1 e /2 

53 - - - £ / £ 

S4 
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/<->UC^U ^M*/M5S©H^y Mfc"^-^^^, f^OOO (2) 
e>tl-5o #^&tC e fc£?3 : ^£XComp&Cj:£^;ft£ifcj&t-££> ##&£>ite> 
#1 fcf y bf=:VM<&-%1tV%ZZ HtffrfrZo 
[0 0 8 0] 

mp T-i:bi€L^%<Z)$:^-ro ^1^?>, ##&&X C o m p £ |ef ££\ ^-tiJ: »J 

£Si^nM3*3^<5#1=?fC. XCompttO (nlog n) lf>yhM>li: 
^3tfHC*fLT. *f^iiO (n) fcf-/ N-e+^T'^>So 
[0 0 8 1] 

[^1] 





XComp(tS3fett«) 






Sftttfk 






tf?h» 


i 


2 




i 


1 


1 


2 


3, 2 




2, 1 


3 


2 


3 


4, 3. 2 




2. 2. 1 


5 


3 


4 


5, 4. 3, 2 




3, 2, 2, 1 


8 


4 


5 


6. 5. 4. 3. 2 




3, 3, 2. 2. 1 


11 


5 



[0 0 8 2] 

10.2 r* j •#'<v-# 

*mm<Dfem<D^m$&&^zmm<nm*m-%it-tz><niz.ttisT. xc om P 

[0 0 8 3] 
0ff*.tf, DTD : 

<! ELEMENT a (b*)> 

<! ELEMENT b (#PCDATA)> 

(C^^XMLf-^ : 
<a> 
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<b>xxx</b> 
<b>yyy</b> 

<b>zzz</b> 
</a> 

^mvito oooiooo (2) {C^-JHfc3*l£ 0 
[0 0 8 4] 
— XComptH t-h7h>: 
SO SI 

50 b/1 g /2 

51 - 

-r>T-*^^^ji 1111111 2^#^ti«.o rc?M> 

0 0 0 0 0 0 1 (2) #?#£>*l£„ *#^lCi6ff ilXComptCfcSftli: 
[0 0 8 5] 

"To IWIH^P,, Sllt# 8 o -T£|§£-fC, *^ttXCompJ:y%^ 

J: <^F#'fbT^S^^^^^So -fl^CteXC o mp HmVyf-#<£> 

[0 0 8 6] 
[0 0 8 7] 

= ftW^TJVX'mmtstio&X^u-ftiziZ. r, j , r|j , r?j , r*j 



3 8 
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(CXMLr-^&ASN. lftl^5:{C^g|-rsr il^t^S. <fcoT, 
fcfiJM L T & * VP 2> # ^ b - # ©Jfi^-ft Sr-^tf XM L # fcff-ifftT* # S . 
[0 0 8 8] 

[0 0 8 9] 

fctiH r?j tfKl/-*^ ffimmife<Z>J&m-eiZ s e q u e n c eMU* 
-y-F TOPTIONALJ a>M&&t>l£X*mi%lsf~a MttWlCte, DTD: 
<! ELEMENT a (b?,c)> 

», a s n. i mmm^c : 

A ::= SEQUENCE { 
idO SEQUENCE { 
b B OPTIONAL }, 
c C } 

[0 0 9 0] 

LfrU ^ODTDttASN. 1 mMMJC : 
A ::= SEQUENCE { 
b B OPTIONAL, 
c C } 

[0 0 9 1 ] 
fe£U rCD^T'tt, J^TCD DTD: 
<! ELEMENT a (b?)> 
<! ELEMENT a (b?|c)> 
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[0 0 9 2 ] 

r, J ;*^l/-#tts e q u e n c eST'S^tl, M j ;f^L>-#ttc h o 
i c eWLT-mmZftZo tf^l'-#©SiM£^n#^:/3>£Jt,&U T 

s e q u e n c eStlltS^^^tltl^, ^©^-^tC, sequ 
ence MTf^Sg^ tlT V^ Mj ^•/^ l/ _^ > r*j ^p-* ( r + j 

[0 0 9 3] 

< 'ELEMENT a(b|c)>tt, 
A ::= SEQUENCE { 
idO CHOICE { 
b B, 
c C } } 

HmmX'gZo <! ELEMENT a (b*)>&, 

A ::= SEQUENCE { 

b SEQUENCE OF B } 
tmmX'g&o $.fz.. <! ELEMENT a (b)>tiu 
A ::= SEQUENCE { 
b B } 

[0 0 9 4] 

Z.(DmMmX\t, s e q u e n c eSt'MlcWSrtt', M^BlCte 
U ^ < X^V-Z & s e q u e n c eSt'7>y Zf-?Z>ZIHZ 

o fcfcl, B E R^DE RT-teSlcM7W-^b£*l££«b, M£ff A-ftltf"f £ 



4 0 
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[0 0 9 5] 

[013 
[0 2] 
[0 3] 

^m<D-mm(Dmmx&^mmm^^9-jA<D-m^^(DmmizrD^x^Lr=. 
-fn y?mx$>z> a 

[04] 

m <d -mm <z> mm x& & ^ x 9- a <d —w z -t tsie tc o v % t ^ l r=. 

[05] 

*ISJ6©^J!g©^^b#ffi<043 : #'fb^S:XC o mp £.<DtiMKlS V^T^ Lfc0 

2-l-*£ (§?) 2-2-&IKIM, 2-3 — (ft) 

2 - 4 -CS*££ASft. 2-5 -JBEtt3fi«, 2-6 3 - 1 

, 3 - 9-i-dtd^ 

"mmU. 9-2-XMLf-;?figi, 9 - 3 -«F*ft§6«, 9 -4 -DTD 



4 1 
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L 9 - 5 -^-iHt^fi, 9-6-XMLf-*** B 
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1 
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[03] 
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Q 

H 

Q 




Q 

H 

Q 





3 
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[04] 



I 

1h 




4 
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[05] 



* :XComp 



24 



16 



8 



+ 4- + + 



s fh 



0 8 



16 24 128 16K 



5 
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mm] 

mm] XMLf-^ffft (JEW) M§£«#)6o 

*A (S) 4«8*2-UM^TDTDfeASN. 1 »«t«^C 
(S?) iCgg&U #gtilg2-2 £«V^iiufBDTD{C^e>XMLir-#^^ 

$tlfcf©XMLf-^ (JIKI©«A)' fc, iff IB A S N . liftfj; (§?) tc^ 

e>ASN. iammi* («) mmmjciki&mmz-izm 

vntasn. lftrftttX (H) USN. lfcSflfcfcJCSEfM-*. jEiffig 

o 

El l 
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mm* 
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50100152058 

H 19 12 
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100086243 

*fBrt?T»ra 1 6 2 3 1 4 h #t 

100091568 

W5£/rf**fdrfjT»ra 1 6 2 3#il4 H^T 

-r - tf- • iAi^#i± A^*mm« 
w& mm 

100106699 

AfiJrfxT$SHg 1 6 2 3 # 1 4 H#7>f 
• If- • xAtt5££*fc*fD**mi* 

*»A 

100112520 

«r&;r r* Afnm**#ra 3 t g 4 # 4 # -9- * ^ 

100110607 
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